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EXECUTIVE SUMMARY 

A combined Reconnaissance Level Characterization (RLC) and Pre-Demolition Survey 
(PDS) was performed to “release” Tanks 163, 164, 165, 167 168 and 169, and to ‘rtype 
and release” the tank containment, berms and pads. These tanks were previously 
characterized in the Reconnaissance Level Characterization Report, Building 3 71 
Cluster, Revision 1, August 28,2000, but the characterization did not meet the PDS 
requirements for release. These facilities and structures are part of the scope of work for 
the 371 North Side Demolition Project. 

This characterization encompassed radiological and chemical characterization pursuant to 
the D&D Characterization Protocol (MAN-077-DDCP) and the Pre-Demolition Survey 
Plan for D&D Facilities (MAN- 127-PDSP). Results indicate that no radiological 
contamination exists in excess of the prescribed release limits of DOE Order 5400.5. 
Potassium hydroxide (KOH) salts remain in Tanks 168 and 169. The KOH salts will be. 
removed by triple rinsing with steam and water prior to the start of decommissioning, and 
pH measurements will be taken to verify that &e tanks do not exhibit hazardous waste 
characteristics. Friable asbestos exists on top of Tanks 168 and 169 in the form of a gray 
mud compound used for insulation. The asbestos will be removed and disposed of in 
compliance with Environmental Protection Agency (EPA) and Colorado Department o f  
Public Health and Environment (CDPHE) regulations. No radiological or chemical 
hazards are present under the tank containment, berms and pads, based on the Soil 
Disturbance Approval Form and associated documentation (May 2001). 

Based on the absence of radiological and chemical hazards, Tanks 163,164,165 and 167 
are confirmed to be free of contamination and can be released: Once Tanks 168 and 169 
are verified to be empty and free o f  hazardous waste characteristics, they can be 
confirmed as free o f  contamination and released. The tank pads, the containment for 
Tanks 163 and 164, and the berms for Tanks 167,168 and 169 are also free of 
contamination, are designated as Type 1 structures, and can be released as well.‘ This 
designation is subject to concurrence by CDPHE. 
To ensure that the facilities and structures remain free of contamination and that 
RLC/PDS data remain valid, isolation controls will be established and posted 
accordingly. Demolition shall not occur until the RLCPDS Report is submitted, and 
concurrence and approval is received. 
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1 INTRODUCTION 

A combined Reconnaissance Level Characterization (RLC) and Pre-Demolition Survey 
(PDS) was performed to enable compliant disposition and waste management of facilities 
and structures that are part of the 371 North Side Demolition Project. The facilities and 
structures included in this RLCPDS are Tanks 163, 164, 165, 167, 168 and 169; and tank 
containment, berms and pads, They no longer support the WETS mission and need to be 
removed to reduce Site infrastructure, risks and/or operating costs. The locations of these 
structures are shown in Attachment A. 

This document presents the RLCPDS results. The RLCPDS was conducted pursuant to 
the Decontamination and Decommissioning Characterization Protocol (MAN-077- 
DDCP) and the Pre-Demolition Survey Plan for D&D Facilities (MAN- 127-PDSP). The 
RLCRDS built upon physical, chemical and radiological hazards identified in the 
Reconnaissance Level Characterization Report, Building 3 71 Cluster, Revision 1, August 
28,2000. This RLCR included the six tanks addressed in this R.LC/PDS Report but did 
not include the tank pads, berms and containment. Also, the characterization on the tanks 
was not designed to meet release criteria and make release decisions pursuant to the 
PDSP. In addition, the original RLCR included three additional facilities which are 
included within the 371 North Side Demolition Project - 13373, B377 and B378. These 
facilities were characterized pursuant to the PDSP and are awaiting demolition. 

1.1 Purpose 

The purpose of this report is to communicate and document the results o f  the RLC/PDS 
efforts. RLCs are performed to identify radiological, chemical and physical hazards and 
to type facilities pursuant to the Decommissioning Program Plan (DPP). PDSs are 
performed before building demolition to define the final radiological and chemical 
conditions of a facility. Final conditions are compared with the release limits for 
radiological and non-radiological contaminants. RLCPDS results will enable project 
personnel to make final disposition decisions, develop related worker health and safety 
controls, and estimate waste volumes by waste types. 

1.2 Scope 

This report presents the final radiological and chemical conditions of  the 371 North Side 
Demolition Project facilities and structures. However, a PDS was previously conducted 
on Buildings 373,377 and 378 (refer to Reconnaissance Level Characterization Report, 
Building 371 Cluster, Revision 1 ,  August 28,2000), and therefore, these buildings were 
not characterized as part of this RLCRDS. Also, environmental media surrounding the 
structures were not sampled based on the Soil Disturbance Approval Form and associated 
documentation (May 2001). 

1.3 Data Quality Objectives 

The Data Quality Objectives (DQOs) used in designing this RLCFDS are consistent with 
those defined in the Pre-Demolition Survey Plan for D&D Facilities (MAN- 127-PDSP). 
Refer to Section 2.0 of MAN-127-PDSP for these DQOs. 
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2 RECONNAISSANCE LEVEL CHARACTERIZATION 
During FYOO, an initial Reconnaissance Level Characterization (RLC) was conducted to 
understand the 371 Cluster history and related hazards. The RLC included the six tanks 
included in this RLCPDS The RLC consisted of facility walkdowns, interviews, 
document review, including review of the Historical Release Report, radiological 
surveys, and chemical sampling and analysis. Chemical products were identified, as well 
as one elevated radiological measurement on Tank 168 piping. The elevated 
measurement was believed to be due to polonium, which was to be confirmed as part of 
this RLCPDS. Results, which were used to help plan the RLC/PDS, are documented in 
the Reconnaissance Level Characterization Report, Building 3 71 Cluster, Revision 1 , 
August 28,2000, 

3 RADIOLOGICAL CHAIUCTERIZATION AND WAZARDS 
The 371 North Side Demolition Project facilities and structures were characterized to 
confirm that the structures meet unrestricted release criteria per the PDSP. Section 3.1 
describes the radiological characterization process that was performed, and Section 3.2 
summarizes the radiological hazards that were identified, if any. 

3.1 Radiological Characterization 

Pre-demolition survey packages were designed and assembled in accordance with the 
PDSP and PRO-475-RSP- 1 6.0 1, Radiological Survey/Sampling Packuge Design, 
Preparation, Control, Implementation and Closure. This resulted in four Survey Units 
(SU): 
SU# Description 

371002 

371003 

371004 

371005 

The Radiological Characterization Package is presented in Attachment B. Because 
elevated alpha activity was found on Tank 168 during RLC, the tank was classified as a 
Type 2 facility in the original RLCR. However, due to the elevated measurement’s 
location and physical conditions, there was a high probability that the elevated activity 
was due to polonium, a radon decay product. Therefore the survey design for all survey 
units was based on requirements for MARSSIM Class 3 areas. 

Surveys were performed in accordance with the PDSP and PRO-476-RSP-16.02, Pre- 
Demolition (Final Status) Radiological Surveys of Surfaces and Structures. A total of 60 
radiological measurements were collected (Le., 15 within each Survey Unit), and a 3% 
surface scan of the total swface area of each Survey Unit was performed. A summary of 
the radiological survey results is outlined in the Table 3-1 below. 
Radiological survey data, statistical analysis results, and survey locations are presented in 
Attachment Cy Radiological Data Summaries and Survey Maps. Radiological survey unit 

Product Water Tanks # 163 and 164. 

Secondary containment and pads for Product Water Tanks # 163 and 164. 

Tank 165 (concrete silo), Tank 167 (nitric acid), and Tanks 168 & 169 
(potassium hydroxide). 

Secondary containment and pads for Tanks 165,167,168 & 169. 

I 

a 
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packages are maintained in the 371 North Side Demolition Project files. Radiological 
survey data were verified, validated and evaluated in accordance with RSP 16.04, 
Radiological Survey/Sample Data Analysis. Quality Control measures were implemented 
thorough the survey and sampling process in accordance with RSP 16.05, Radiological 
Survey/Sample Quality Control. 

Removable Activity (RA) 
Alpha Beta Alpha Beta 

(dpm/100 cm’) (dpm1100 cm’) (dpm/lOO cm’) (dpm/100 cm2) 

Total Surface Activity (TSA) 
Number of 

Locations 
. Survey 

DCGLw = 20 DCGLw = 1000 DCGLw = 100 DCGLw = 5000 

Min. Max Min. Max. Min. Max Min. Max 
15 -1.8 2.7 4.8 38.8 -13.3 95.3 -369.1 879.2 

15 -1.8 2.4 50.8 202.8 -15.1 42.7 -441.6 1008.1 

15 -0.3 12.1 81.2 205.2 -18.6 85.6 148.3 735.0 

15 -1.2 5.8 85.2 191.2 7.2 126.5 -304.9 1038.4 

Table 3-1 Summary of Radiological Survey Data 

Five locations within the three Survey Units exhibited alpha TSA readings near or above 
the transuranic DCGLw, These elevated readings resulted from a variety of methods, 
including random TSAs, scans, and Reconnaissance Level Characterization data. 
A substantial variability in the alpha TSA measurements was observed over time, 
indicating the presence of short-lived radon daughters, Three of the five elevated 
locations were sealed to allow the short-lived radon daughters to decay away. Two of the 
locations no longer contained enough radioactivity to be statistically viable for radon 
daughter decay. Also a matching location was selected for each of the five elevated 
measurement locations. The matching location was of the Same material, was on the same 
equipment, was near the original measurement location, and had a higher than average 
alpha TSA reading. All of the locations selected for decay were aarefully and completely 
marked to ensure the instrument detector would be placed in precisely the same location 
for pre-decay and post decay readings. The original and matching locations were sealed 
for 19 hours and then reevaluated for alpha TSA. 
All but one of the locations showed some decrease in alpha activity, with several 
locations dropping a large percentage of their value. The average decrease in alpha 
activity was 17.5%. All of the previously elevated locations produced an alpha TSA 
measurement below the applicable DCGL, of 100 dpm/100cm2, and therefore, all four 
Survey Units meet the unrestricted release requirements of the PDSP. Numerical results 
are presented in Table 3-2 below. 

In addition, no radiological contamination and related hazards are present under the tank 
containment, berms and pads, based on the Soil Disturbance Approval Form and 
associated documentation (May 200 1). 
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TSA Measurements for Elevated Locations 

& Description 

371 004-RLCR 
Tank 168, south side 

371 004-RLCRa 
Tank 168, SE side 

. -  

37 1 005-02 
Pipe support in 167 berm 

371 005-02a 
Pipe support in 168 berm 

................. .............. 

371 005-1 1 
west side of berm 

371 005-1 1 a 
west side of berm 

371 004-scan 
Tank 167 (nitric) 

371 004-scan-a 
Tank 167 (nitric) 

Tank 164 footing, SW side 

371 002-03a 
Tank 164 footing, west side 

................. 

.- ......................................... 

371 002-03 

................................................................... .... . 

NOTE: Matching locations are 

Initial , 911 810 1 Pre-Decay 
Measurement Measurement Measurement 

(dpmll OOcm’) (dpmll OOcm*) (dpm/100crn2) 

225.0 1 47.8 1 55.8 

126.5 I 74.6 I 62.2 

95.3 1 98.2 ’ 1 86.4 

dicated by an “a” at the end of the location code. 

Post-Decay 
Measurement 

(dpmll OOm2) 

55.1 

88.5 

40.1 

94.9 

... .................................. . . 

-..-.._...I_- ......... ... 

67.5 I 

91.7 I 
I 

51.9 

94.9 
,,.,I ..... .................... 

1 

3.2 Radiological Hazards Summary 

The RLC/PDS confirmed that Tanks 163, 164, 165, 167, 168, 169 and their associated 
secondary containments and support pads do not contain radiological contamination 
above the surface contamination guidelines provided in DOE Order 5400.5 and the 
WETS Radiological Control Manual. Isolation control postings will be displayed on the 
structure to ensure no radioactive materials are introduced. 

4 CHEMICAL CHARACTERIZATION AND HAZARDS 

The 371 North Side Demolition Project facilities and structures were characterized for 
chemical hazards per the PDSP. Section 4.1 describes the chemical characterization 
process that was performed, and Section 4.2 summarizes the chemical hazards that were 
identified, if any. 

8 
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4.1 Chemical Characterization 

The chemical characterization process began with a review of RLCR, historical and 
process knowledge, visual inspections, and PDSP DQOs. The objective was to identify 
the needs for additional data for use in applying the DQO process. No data gaps were 
identified (see below), and therefore, no additional data collection was required (refer to 
Attachment B, Chemical Characterization Package, 371 North Side Demolition Project, 
Revision 0, August 24,2001). 

4.1.1 Asbestos 

An asbestos inspection of the 371 North Side Demolition Project structure was previously 
performed by a CDPHE-certified asbestos inspector. Suspect asbestos containing 
material was sampled and analyzed. Results are provided in the Asbestos Inspection 
Report, July 6,2000, for the 371 Cluster, prepared by Foothills Environmental . No 
additional data gaps were identified, and therefore, no additional characterization was 
conducted during this PDS. 

4.1.2 Beryllium (Be) 
Based on process knowledge and personnel interviews, there is no reasonable likelihood 
for Be to be present. Therefore, no Be sampling and analysis was conducted. 

4.1.3 RCWCERCLA Constituents [including metals and volatile and semi- 
volatile organic compounds (VOCs & SVOCs)] 

Existing historical and process information is sufficient to characterize the tanks and 
associated containment, berms and pads. Tanks 163 and 164 were never used (k, never 
held any hazardous substances or waste). Tank 165 only contained dry cement, which is 
not a hazardous substance or waste. Tank 167 stored nitric acid, and it has been 
confirmed and documented that all the nitric acid has been removed. Tanks 168 and 169 
stored potassium hydroxide (KOH), however the KOH has been removed. Sorhe KOH 
salts remain on the tank sides and bottoms. Also, project files, including Material Safety 
Data Sheets (MSDSs), indicate that no lead-based paints were used. In addition, there are 
no records indicating historical spills or releases, and based on facility walk-downs, there 
is no visual evidence of spilldreleases (e.g., no staining) within the tank 
containmenthems. Furthermore, no chemical hazards are present under the tank 
containment, berms and pads, based on the Soil Disturbance Approval Form and 
associated documentation (May 200 1). Therefore, no sampling for RCRAKERCLA 
constituents was needed or conducted for characterization, 

4.1.4 Polychlorinated Biphenyls (PCBs) 
Based on process knowledge, there is no reasonable likelihood for PCBs to have been 
used for tank operations (e,g., in equipment). Also, no PCB hazards are present under the 
tanks based on the Soil Disturbance Approval Form and associated documentation (May 
2001). Therefore, no PCB sampling and analysis was conducted. 

Project files indicate that paints containing PCBs were not applied to any of the painted 
surfaces on the North Side tanks and their containments and pads. MSDSs for paints 
used on tanks, structural metal, walkways, and the concrete containment for Tanks 163 
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and 164 do not indicate the presence of PCBs. In addition, PCBs were added to 
commercial paints in the 1950 - 1960 time frame (Federal Register, Vol. 64, No. 237, 
dated 12/1 O/OO). Given that the construction and painting of internal and external 
structures within the 371 Cluster did not occur until the late 1970s, it is unlikely that near 
20-year old paint would have been used. 

4.2 Chemical Hazards Summary 

Revision I 
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4.2.1 Asbestos 

Friable asbestos exists on top of  Tanks 168 and 169 in the form of a gray mud compound 
used for insulation. This asbestos will be removed and disposed of in compliance with 
Environmental Protection Agency (EPA) and Colorado Department of Public Health and 
Environment (CDPHE) regulations. No other asbestos containing material is present on 
or around the tanks. 

4.2.2 Beryllium 

Based on process knowledge and personnel interviews (RLC), there is no reasonable 
likelihood for Be to be present. 

4.2.3 RCWCERCLA Constituents 
Prior to the start of  decommissioning, the three Type 2 tanks within the project area 
(Tanks 167 - 169) will be verified as free of  hazards and hazardous waste characteristics. 
Tank 167 stored nitric acid and was classified as a Type 2 facility in the original RLCR. 
However, all nitric acid has since been removed. The tank has also been verified as 
empty through visual inspection and photographs. Tanks 168 and 169 stored potassium 
hydroxide (KOH) and were classified as Type 2 facilities in the original RLCR. 
However, the KOH has since been removed from both tanks. Some KOH salts remain on 
the sides and bottoms of  the tanks, but the salts will be removed by triple rinsing with 
steam and water, The third rinsate will be measured for pH to verify that the tanks do not 
exhibit hazardous waste characteristic. In addition, none of the tanks contain lead-based 
paints. Verification that all three tanks are empty and free of hazards and hazardous 
waste characteristics will be documented in the Project Close-out Report. This report 
will be placed in the Project files and become part of the CERCLA Administrative 
Record. 

No other hazardous substances or wastes, including lead-based paints, are present in the 
Project area. There are also no records ox visual evidence of chemical spilldreleases on 
the tank pads and in the tank containment and berms. In addition, no chemical hazards 
are present under the tank containment, berms and pads, based on the Soil Disturbance 
Approval Form and associated documentation (May 200 1). 

4.2.4 PCBs 
Based on process knowledge and personnel interviews (RLC), there are no hazards 
associated with any historical PCB use or spills. In addition, project records (e.g., 
MSDSs) indicate that paints applied to the tanks and their containment and pads did not 
contain PCBs. 
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5 PHYSICAL HAZARDS 

Physical hazards associated with the 371 North Side Demolition Project consist of those 
common to standard industrial environments and include hazards associated with 
energized systems, utilities, height, and trips and falls. Physical hazards are controlled by 
the Site Occupational Safety and Industrial Hygiene Program, which is based on OSHA 
regulations, DOE orders, and standard industry practices. . 
6 DATA QUALITY ASSESSMENT 

Data used in making management decisions for decommissioning of the 371 North Side 
Demolition Project facilities and structures, and consequent waste management, are of 
adequate quality to support the decisions documented in this report. The data presented 
in this report (Attachments A - C) were verified and validated relative to DOE quality 
requirements, applicable EPA guidance, and original DQOs of the project. 

Revision I 
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Adequate data quality for decision-making is required by the Kaiser-Hill Team Quality 
Assurance Program (K-H, 1997, 87.1.4 and 7,2.2), the DOE (Order 0 414.1A7 Quality 
Assurance, §4.b.(2)(b)), and the Regulators @PA Region VI11 and the CDPHE). The 
data and consequent environmental decisions must be technically and legally defensible, 
Verification and validation (V&V) of  the data, in concert with the DQO process, ensure 
that data used in decisions resulting from the PDS are usable and defensible, 

V&V of the data are the primary components of the DQA, and are detailed in the 371 
North-Side Demolition Project Characterization Project files under the file header 
“DQA”. A summary of the decisions and uncertainties resulting from the DQO process 
specific to this project is displayed in Attachment D, Tables D-2, DQA for radiological 
data drew heavily from guidance provided in the MARSSIM (NUREG-1 575) and 
Radiological Safety Practices (RSPs) 16.04 and 16.05. Other applicable guidance and 
requirements documents are referenced within the Characterization Project files: 

In summary, the V&V process corroborates that the following elements of the 
characterization process are adequate: 

+ the number of samples and surveys; 
+ the &pes of  samples and surveys; 
4 the sampling/survey process, in the field; and, 
+ the laboratory analytical process, relative to accuracy and precision considerations. 

7 CONCLUSIONS 

The RLCPDS o f  the 371 North Side Demolition Project facilities and structures was 
performed in accordance with the DDCP and PDSP. All PDSP DQOs were met, and all 
data satisfied the PDSP DQA criteria+ Tanks 163,164,165 and 167 do not present any 
radiological or chemical hazards, and Tanks 168 and 169 will be fi-ee of hazards once 
they are verified as emptied and rinsed. The tank containment, berms and pads also do 
not present any radiological or chemical hazards. Therefore, the tank pads, the 
containment for Tanks 163 and 164, and the berms for Tanks 167,168 and 169 are 
designated as Type 1 facilities, subject to concurrence by CDPHE. Asbestos containing 
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material will be removed and disposed of in compliance with EPA and CDPHE 
regulations. To ensure that the facilities and structures remain free of contamination and 
that PDS data remain valid, isolation controls will be established, and the facilities and 
structures will be posted accordingly. 
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CHEMICAL CHARACTERIZATION PACKAGE . 

Sample Location Estimated 
Number of 
Samples 

All tanks and 0 
containment/berms/ 
pads 

BUILDXNC(s): 371 NORTZI SIDE DEMOLITION PROJECT (Tanks 163,164,165,167,168 & 169, and 
Related Containment, Berms and Pads) 

Sample location and justification/rationaI 

Based on an inspection of the tanks and bermdpads, and related sampling 
and analysis, there is friable asbestos on the top of the two KOH tanks 
(TK 168 and 169). No other asbestos was identifiedldetected. Refer to 
project files. Therefore, no additional asbestos characterization is 
required. 

0 B373, B377 and E378 are also part o f  the North Side Demolition Project. These buildings underwent a 
Pre-Demolition Survey (PDS), and no contamination was found [refer to Reconnaissance Level 
Characterization Report (RLCR), Building 371 Cluster, Revision 1, August 28, ZOOO]. Based on the PDS, 
the buildings were designated as Type 1 facilities. Therefore, no additional characterization is required for 
unrestricted release. 
Conduit bridges, and below-grade conduit, piping and footings are also part of the North Side Demolition 
Project. These items will be removed from the ground and released via the Property Release Evaluation 
(PRE) process. They.will not be characterized as part of this PDS. 
This characterization package was prepared in accordance with MAN-077-DD(=P, D&D Characterization 
Protocols, and MAN- 127-PDSP, Pre-Demolition Survey Plan for D&D Facilities. 

0 PDSP Data Quality Objectives were used to develop this characterization package. 

Sample Location Number of 
Samples 
(smears) 

All tanks and 0 
containment/bermd 
Pa& 

Instructions: 
1. 
2. 

3. 
4. 
5. 
6. 
7. 
8. 

9. 

10. 

Verify characterization activities are on the Plan-of-the-Day (POD). 
Perform a Pre-Evolution Brief and/or Job Task Brief in accordance with the Site Conduct of Operations 
Manual. 
Verify personnel have appropriate training for the applicable tasks they will be performing. 
Comply with RWP requirements, if  applicable. 
Comply with JHA and facility PPE requirements, as applicable. 
Inform the Facility Manager, or designee prior to starting characterization activities, 
Follow applicable characterization and sampling procedures. 
Notify Wackenhut Security (~2444) and the Shift Supervisor (x2914), and verify appropriate safety 
precautiondrequirements are followed prior to accessing facility roofs. 
Coordination with the Environmental Restoration Program organization will be required to hrther 
characterize underneath facility foundations and slabs prior to removal. 
Collect and maintain all characterization paperwork in the Project File@), and all electronic data in the 
appropriate D&D FUSS subdirectory. 

Sample location and justification/rational 

Based on the 371Cluster RLCR, there is adequate historical and process 
knowledge to conclude that beryllium was not used or stored in or around 
these tanks. Therefore, sampling is not required. 



Sample Location 

All tanks and 
containmenthermsl 
pads 

RCWCERCLA C 

Number of 
Samples 

0 

Sample location and justiftcation/rational 

Lead sampling is not required on these tanks and containment/bems/pads. 
Lead-based paints were not used. 

Sample Location 

All.tanks and 
containmenthems 
/pads 

Sample Location Number of 
Samples 

All tanks and 0 
containrnentlbermsl 
pads 

bNSTITIUE 
Number of 

Sample location and j ustifics tionlrational 

Based on the 371Cluster RLCR, there is adequate historical and process 
knowledge to conclude that PCBs were not used or stored in or around 
these tanks, and that PCB contamination on structural surfaces and in 
underlying soils is not probable. Also, paints used did not contain PCBs. 
Therefore, sampling is not required. 

Samples 
0 

\ 

TS 
Sample location and justificatiodrational 

Tanks 163, 164 and 165 never held RCRAICERCLA constituents. Tank 167 
stored nitric acid, and Tanks 168 and 169 stored KOH. These tanks will be 
emptied and rinsed, and all residual product and rinsate will be transferred to 
B374 for use in the B374 treatment process. No significant spills ever 
occurred, and any minor spills have been cleaned up. Based on this history 
and the nature of the products stored, it is not probable that the related 
demolition debris (Le., tanks and berm material) would exhibit RCRC 
hazardous waste characteristics. Also, the Soil Disturbance Approval Form 
and associated documentation (May 2001) indicate no soil contamination, 
thereby indicating that the undersides of the containment, berms and pads are 
not contaminated. Therefore, sampling for RCRA/CERCLA constituents is 
not reauired. 
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SURVEY UNIT 
371002 



r -*--*- ? 

SURVJ3Y PACKAGE COVER SHEET 

cc (Survey Unit: 371002 (Building/Structure: TI63 & 164 

Survey Type: ReEonnaissamsc Level Characterization Survey0 Pre-Demolition  survey^ 

exctption of instrument check sources, is pmitted in this survey unit 

Comments: 

Survey Package Closure: 

RdiobLiplE+CURiWtdNrC --sip---@ me 

(PRO475-RSP-16.01, effbetive 05rZUOl) 

h 



SURVEY PACKAGE TRACKING FORM 

(PRO-475-RSP-16-01, effective 05/22/01) 

Page 2 of 15 



SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

Survey Area: cc Survey Unit: 37 1002 
Change # Description 

1 Changed "Pre'' & "Post" to "Alpha" & "Beta" on 

page 10. 
Changed Calculation Worksheet Package ID to 

"371 N Side Porject - T163 & 164". 

2 

uilding/Structure: TI63 & 1& 
1 Initiator/ RE 

Date 

B~~ntd8-24-0 1 
Y 

Barned9-4-0 1 

(PRO-475-RSP-16.01, effective 05/22/01) 
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. .  

:Verification ~ 

I 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTION FORM 

Survey Area: cc Survey Unit: 371002 Building/Structure: TI63 & 164 
$urvey Unit/Area Description: 

Wcst Product Water Tanks, north of Building 374. These tanks were never put into service and are currently.out of service. 

Measurement 

;urface Activity 
deasurements 

Fveri fication 

urface Scanning 

E Verification 

:edia Samples 

Minimum Survey/Sarnpliag Measurement Requirements 

Comments Number and Type i 
- .- --- i -.-. . .. 

I 
TOTAL SURFACE CONTAMINATION 
15 - Alpha & Beta-Gamma 

WMOVABLE SURFACE CONTAMINATION 
I 5 -Alpha & Bcta-Gamma 

Wsecond cwnt time required 

2-minute count time required 

Note: All locations arc dcnotcd on survey package 1 survey map. 
I 

I I I 
Upha k Beta-Gamma m s  at 3% of accessible surfaces !Refer to attached flowchart for scanning instructions 
rt biased locations (i.c.. doorways. lower walls, floors. !with DP6 probe. 
:tc.) 

. 
1. A. Barnes i 

r i i  Nlam 

NIA 

(PRO-475-RSP- 16.0 1, effective 05/22/01) 
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTION FORM (cont) 
Survey Area: cc Survey Unit: 37 I002 BuildingIStrrrcture: TI63 & 164 
Survey UnitIArea Description: 

zurrently out of service, 
West Product Water Tanks, north of Building 374. These tanks were never put into Service and 

Survey/Sampling Instructions 

+ NOTE: Any changcs to the Survey Package must k logged in the “Survey Package ComctionslChange History Form.” 

4 RCT - If not already completed, labcl the survcy unit surfaces pcr the Survey Package Cover Sheet Grid Requirements Section 
and the attached survey map@). 

+ RCT - If not already completed, transpose sample numbers from attached survey maps onto each comsponding survey location 
on the survey unit surfaces. 

+ Rm - Per€om pro-ust @ormancc ch~clrs of all instrumentation to be utilized in conjunction with this survey package. A priori 
Minimum Detectable Cwctntrations (MDcs) listed in the WETS Pre-Demolition Survey Plan (PDSP) may be used. If MDCS arc 
cnlculated, use the formula indicated below in the sampling instructions. Verify that computed MDCs arc less than 50% ofthe 
applicable D C G h .  Rccord all i n f o d o n  on the Instrument Data Sheet. 

+ Rm - When calculating MDC values for smtars and static field measurements. use the following equation: 

3 4- 3 . 2 9 J G l  
MDC = 

E t ( A / l O O ) t .  
Where, 

RL = Background counting rate 
t ,  = sample counting time interval 
t b  = background counting time 
E, =total efficiency 
A = physical surface a m  of the detector (or  am^ sampled for smears) 

Note: Ensure that B 90 second count time is utilized when determining the MDC of the NE Electra. A ten minute background 
and a two minute sample count time shall be used for the SAC4 This will allow a correspondence between the MDC 
calculations and field mcrlsurcmcnts. 

Note: Perform TSA (fust) background (second), and removable measurements (third), at a location to the right of the sample 
locution labels. Kthis area i s  not accessible, then move in a clockwise d i d o n  o f  the sample location label until a suitable 
location k mcaled. DO NOT perform TSA and removable surveys on the sample location sticker itsclf. 

RCT - Obtain a local ma background measutcmtnt using a shielded probe (?4 inch slab of wood that will be provided) or by 
turning the probe to face away from the surface being measured. Local Area Background values should be obtained at each TSA 
measurement location just AFTER obtaining the actual total surface activity. Place the probe shield at the m e  location the field 
meamrrmcnt is to be taken and m r d  the actual background reading (cpm) on the appropriate form. 

(PRW7S-RSP-16.01, CfFcctlvt OS/ull)l) 
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTION FORM (cont) 
Survey Area: cc 
Survey Unit/Area Description: 

Weit Product Water Tanks, north of Building 374. These tanks were never put into service and are Curicntly out o f  service. 

Survey/Sampling Instructions 

location per 3-PRO-476-RSP 16-02, Radiological Surveys of Surfacc~ and Structures. Record the results on the "Total Surface 
Activity Data Sheet". 

+ RCT - Obtain 1 00cm2 total surface activity measurements (and Id arta background mcasum~nts) at each labeled m 

R + RCT - Obtain 1oOrm2 removable smears at each labeled maurcrnent pcr 3-PRO-476-RSP 16.02, Radiological Surveys of 
Surfaces and Structures. Rtcord the results on the "Removable Contamination Data Sheet". Ensure that a background count time 
of 10 minutes and a sample count time of 2 minutes is wed. 

+ 'RCT - perform Scans and invtstigation sans (ifapplicable) as described on attached flowchart. Complete the uscIul and 
Investigation Data Shcet" as appropriate. 

Note (NE Electra): Given the total alpha contamination action level of 225 dpd100 crn' (75% of DCG- and a 
probability of detection of 6W+ the appropriate scan ratc for alpha measurements is 1.5 ids  (-3.81 anls). Upon initial dcfoction 
of a single count, the surveyor should pause over the area for 4 seconds. If one or more counts is observed in that timt interval 
(equivalent to I5 cpm on NE Electra display), the surveyor should perform a 30-second TSA on the area (Refer to Investigation 
Flowchart for additional guidance). 

Note (Radhound Final Survey Monitor): If the DCGLm investigation limit (225 dpd100  cm2) is exceeded I deteckd, then 
RCT shall pedorm investigation with the NE Eltctra in accordance with attached flowchart. Radhound Final Survey Monitor 
scan rates me determined utilizing incorporated software in the field (sot Radhound Manual for technical basis). AIWS to be 
scanned shall be marked to include grid location corners, at a minimum, to confirm measurement locations are traceable. 

e kCT - When values are less than the Minimum Detectable Concentration (MDC), the actual value shall be annotated on the 
survey form. 

* RCT - In the event any removable measurement exceeds 20 dpm/lOOcmZ alpha, any total activity mcasurZment excccds 100 
dpd100cm' alpha, or any scan masuremat exceeds 225 dpm1100cm2 alpha, notify the cognizant Radiologid Engineer. 
Radiological Engineering will evaluate to determine i f  the elevated reading represents actual DOE-added material, NORM, or 
statistical anomalies prior to any decision-rnalcing proccs~ or additional investigation methods. 

RCT - Collect QC mcasurcrnents (90 sec., TSA only) a! a fresuenv of 5% of the total number of initial mcasurcmcnt locations 
(minimum of 2 per survey unit). Do not collect measurtmcnts at locations of zero or negative initial results. QC measurements arc 
to be collected with a different instrument and by a different technician than the original survey. 

b RCT - Complete the attached "Instrument Data Sheet" for all instrumentation used for this final survey. 

b RCT - Complete the attached "Survey Signature Sheet" and forward the survey padage to the RCT Foreman for review. 

b R n  - Pcrform post-use jwformancc checks immediately following use, typically following the conclusion of measuments on 
the m e  day. The post-use perfomanoc checks SHALL fdl within * 20y0 of the established range to be considered acceptable. 

b RCT Supervisor - Review the applicable fwms in the swey packnge for completenm, complete the attached "Survey Package 
Validation Checklist Form" and the "Survey Signature S~CCC," and fomsrd the survey package to Characteridon Radiologid 
Engineering for final disposition. 

31 

(PRW75-RSP-16.01, cffCaiv~ 05/22/01) 
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SURVEY PACKAGE CALCmATION WORKSHEET 
* 

3 7 1  AJ, si PF ~ ~ ~ , ~ ~ m  - r..a c 1.44 
dv Package ID: Building: T163 & 164 

Survey Area: cc Survey Unit: ’ 371002 
Sut-vey UnitlArea Description: 

West Product Water Tanks, north of Building 374. Thcsc tanks were never put into m i c e  and arc currently out of =mi=. 

a Total Surface Activity 0 Media Surface Activity 
Removable Surface Activity 0 Volumetric Activity 

Step 1: Calculate the relative shift Uo,. 
dl~, x= (DCGL-LBGRYo, 
A/., = 

where: dos 

DCGL 

is the relative shift or the rtsolutioD of m c t ~ u r ~ m n t s  in units of metEuctmcnt uncertainty (hURSSIM 
i t c m ~ n e n d s a v d u e ~ I d 3 ) .  
i s t h c t c d s u r f a D c l c t i y j t y & r i w d ~  *on guidclinc value (DOE ordu 5400.5 totd surfax .ctivity 
limit equals 100 dpd1OOcm’ fbrtmsunmiw) 

survcy unit w h m  tk co11stqllttlcts of making a dccisiin crtor b rcldivcly minor. The LBGR TSA WE djmd 
to obtain a rtlative shift between I &nd 3 (ix.. 40 dpm11ooCm’ for tramrani@. 
is the wtimatcd StMdard dcvirtion of thc total surface rCtivity mtaSurtmnts (MARSSIM reeommcnds Burning a 

3W. cocfftcknt of variation if Sanphg or dwactmm * tion data is not available) 

LBGR 5 thc 10- bwnd of tk g n ~  @OU * thc lowtr bound of t h ~  of vpluts of Ult PWMWU of in- In a 

os 

Step 2: Determine Sign p using the calculatal relative shift and Table 4. Sign p is the estimated probability that a rundom 
measurement from the suney unit will be lcss than the DCGL,, when the suncy unit medim is actually at the LBGR 

step 3: Dcttrminc Decision Error Ptrcmtilcs for 214 and Zl-p and the selected decision error levels u and . Typical (a) and (6) 
values used at WETS m 0.05 and 0.05 rcspcCtivcly. This yields a Z l a  and 21-8 value of 1.64s and 1.645 rcspcCtivcly. 

Step 4: Calculate Number of Data Points (N) for Sign Test using thc following equation: 

IZ,, + z , - p ) 2  N =  
4(Signp - 0.5)’ 

N = (1 .MS + I .64s12 I 4(~ign p - OS)’ 
N = (I .645 + 1 .645)2 / 4(0.977250-0.5)2 = 1 1.88 

is thc alpha and bcfa & c k h  error value (95% confidcncc) pr the PDSP. 
when: 

I . a 5  
Sign p equals 0.977250 

Step 4: Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5.5.2.3. 
N =  11.88 * 1.2= 14.25 

itep 5: hmeasc the number of data points by 20% to ensure Sufficient power of  the tests and to allow for possible data losscs. 

Conclusion: A minimum of 15 Total Surface and Removable Activity measwretnents will required for each survey unit. 

(PRW75-RSP-16.01. cffcctiv~ 05/22/01) 
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Survey Area: cc I Survey Unit: 371002 I Building: '1'163 & 164 
Survey Unit/Area Description: 

Wcst Roduct Water Tanks, north of Building 374. Thcsc tanks were never put into mice and arc cumntly out of -&* 

\ 

1 
ID#C 

Ern 
mu I 

RCT 
1n#2 

RCT 
ID#3 

I 

R c r  
l D # l  

RCTRintcdNum 
RCX 
ID#, 

RCT Printed Name 
RCT 
ID # 10 

RCT Printed N u n t  

SURVEY SIGNATURE SHEET 

. REMOVABLE/TOTAL SURFACE ACTIVITYISCAN SURVEYS 

W Y = R  RCT Signaharc Dalt 

Datc b P w = #  RCT Signature 

Employee # RCT Signature Datt 

PERFORMED BY 

* RCTPrintcdNamc 

RCT Printtd Nunt 

1 Y 

Quality Control Measurements Performed By 

(PRM75-RSP-16.01. effective 05R1101) 
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Survey Area: 
Survey Unit/Area Description: 

West Product Water Tanks, north of Building 374. These tanks were never put into swvice and currently Oul of service. 

I 
I INSTRUMENT DATA SHEET 

Removable Activity Survey Instrument Data 

Manufacturer I Eberlinee I Eberline I I I I 
1 -  I I 1 I I 

Model BC-4 I I I I 

Cat. Due Date 2/11/02 8/31/01 
ANALYSIS DATE 8/25/0 1 8/25/01 

I 

(dpmllooCm2) 

I I I 
I I 

I I I 200 I 
Instrument Data 

Manufacturer I NE I NE I I NE I NE I NE 

Cat. Due Date 10/3/01 1/10/02 m102 1/11/02 11/14/01 111 1/02 
ANALYSIS DATE 812410 1 SI2410 1 SI2410 1 8/24/0 1 SI2410 1 8/29/0 1 

Alpha msd. (9m 2.0 '3.8 3.0 2.0 2.0 4.0 
21.1% 21 3% 21.8% 21.6% 21.1% 22.1% 

(PRo-475-RSP-16.01, ~ f f ~ t i v c  OSnuOl) 
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Survey Area: cc Survey Unit: 371002 Building: TI63 & 164 

Survey Uait/Area Description: 
West h.odm Water Tanks, n o d  of Building 374. These tanks were never put into m i c e  and amtntly out of m i c e .  

17 
18 
19 
20 

w 

- 3 QC Metal 7 4 20.0 9.3 7 4 70 1 668 
8 W  Metal 7 4 12.7 6.7 7 4 310 373 

Comments: 

* 

I I 

m;: QC measurcm~tp arc to be oolkctcd with a diffemnt instrument than the original survey. Mark the QC location numbcr in the "Sample L o c ~ "  
wlumn. 

(PR0-m-UP-16.01, ~ f f G d i v ~  05/22IO I )  
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ISunwy Area: cc I Surveyunit: 371002 I Building: T163 & I 6 4  I 
I I 

Survey UnitIArea Description: 
Wst Product Water Tanks, north of Building 374. These tanks wcre never put into m i c e  and are w t l y  out of m i c e .  

Removable Activity Data Sheet 

14 2 1 2 0.0 58 

15 2 1 2 2.0 55 

I 

:omments: 
All readings from SAC-4 & BC-4 are 2 minute counts. 

COUNTTIME- 120 (SEc) 

(PRM7ERSP-IAOI. CWVC Oslunrl) 

3b 
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- "-  

Building: T163 & 164 
- 

Survey Area: CC Survey Unit: 
Survey UnitIArea Description: 

West Product Water Tanks, north of Building 374. These tanks were never put into scrvicc and arc currently out of mj,-p. 

Scan Surveyfinvestigation Documentation Formt 

I NE Electra Alpha I NE Electra Beta 

(PRo-475-RSP-16.01, CWVC Os/zuOl) 

37 

18 m2 scanned. 

No measurements >36 cpm/100cm2 a. 
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Continue Pause over 
SCan area for 4 

seconds 
-. 

1 audible 
NO 

Collect a 30-sccond static 
meaSurement with the DP6 probe 
at the area(s) of elevated activity 

.................... 

(pRO-475-RSP-16.01, effective OSnUOl )  

38 

Collect 9 90-sccond d i n t  
measurement in the lm2 area 
around the elevated area 
(including the initial elevated 
area). Record results in survey 
package. 

Page 13 of 15 



APPENJIM 2 
Page 2 of 3 

Investigation Method with DP6 (example) , ’ 

(Alpha) 

Scan 20 an on each side 
around flagged area to locate 

elevatcd mcssurcmcnt. Collect 
a static 9tLsecond count at that 

location. 

$. 

Record result on investigation 
form (see Appendix 7) 

I 

(PRW75-RSP- 16.0 1, effective 05/22/01) 
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APPENDIX 2 
Page 3 of 3 

Alpha Scan Method with DP8A or equivalent (example) 
Revision 1 

Collect a IO-stcond static 
measurement at cach 

location 

NO 

(PRo475-RSP-16.0 1, effective OSn2IO 1) 

Perform a scan of the a m  with 
the DP6 probc to identify the 

DP6 flowchart) 
area of elcvated activity (rcfcr to 
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RADIOLOGICAL CLOSEOUT SURVEY FOR 
Sunny Ana: NA Sumy Unit: 371002 Classification: 3 
Building: 374 
S u w  U d t  Descriptian: T-169 

Tohi Raor h: NA 

I 

I I Totd Area: 46S sq. m Grid Sire: NIA 

PURVEY UNIT -MAP 1 OF 1 

T-163 Interior 

T-I 63 Exterior 



R4DlOLOGlCAL CLOSEOUT SURVEY FOR 

SWWy kea: NX Sunmy UnIt: 371002 Classlflcltian: 3 
BuiMing:374 
Swvey Unit Description: T-1M 

TotalFl~~f-NA. TotalArea: 463sq.m Grldsln: WA 

r 

I 

VI- 

PURVEY UNIT * MAP 1 OF" 1 
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SURVEY UNIT 
371003 



SURVEY PACKAGE COVER S€€EET 

Building Information: 
Survcy Type: Reconnaissanct Level Characterintion Survey 0 Pre-Demolition SurvcypJ 

BuildingType: I"ypeEl Type20 Typc30 

Classifidon: Class 1 0  Class 2 0  Class 3 0  Unknown[ll 

Contaminauts of Concern: Plutoniuma Uraniumm Other 

Justification for Classification: No history of radioIogical opatiorts or material storage. Areas not cxpcdad to contar 
any midual radioactivity grwtcr than DCGL. No individual mcasurtmcnts ~ I C  cxp&cd to ex& the indicattd value. 

Special support Requirements: None. 

Special safety Requirements: Survey personnel shall be trained for ladder safety, 

Isolation Controls: 
L E V E t 1 0  LEVEL20 N/A 0 exception of instrument check sourccs, is permittd in this survey unit 

No use, storage, or movancnt of radioactive material, with the 

ns arc identified as indicated on the attached survey unit rnap(s). Survey 

Survey Package Closure: 

(PRM7S-RSP-16.01, effaetive 05/22/01) 
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(PRO-475-RSP-16.01, effective 05/22/01) 
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SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

cc Survey Unit: 371 003 IBuildinglStructure:. TI 6311 64 Berm 

(PRO-475-RSP-16-01, effective 05/22/01) 
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SURVEY PACKAGE SURVEYBAMPLING INSTRUCTION FORM 

otc: All locations arc denoted on survey package 
survey map. 

._I . . ~ - - ---"- 
r 

._ - . -. - - -- -- @?p- %/23b/ - 

RE Verification D. A. Barnes 
PrintNm Employee U sigtuture Due 

Alpha & Beta-Gamma scans at 3% af accessible surfaces Refer to *ttached flowchart for scanning instructions 
at biased locations (Le.. dwrways, lower walls, floors. 
CtC.) 

Surfam Scanning 
with DP6 probc. 

-- __-__I_ - 

I Signatwe 4&-. Datc v+/ RE Verification D. A. Barnes 

Print Name _ .  - - -jEmPloYcc 5" 
I 

Media Samples NIA 

RE Verification 

_ -  - Print Name Employee # signature Ihlc 
_ _ ~  

NIA 

I 

(PRO-475-RSP- 16.0 1, effective 05/22/0 1) 
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SulRvlEY PACKAGE SURVEYBAMPLING INSTRUCCION FORM (cont) 

iurvey Area: cc Survey Unit: 371003 BuildiagBtructure: TI631164 Ben 
Survey Unit/Area Description: 

West Product Water Tanks secondary containment. It is approximately 4 feet deep with concrete walls a 
loor. 

Survey/Sampling Instructions 

+ NOTE: Any changes to the Survey Package must be logged in the "Survey Package ComctiondChange History Form." 

+ RCT - I f  not already completed, label the survey unit surfaces per the Survey Package Cover Sheet Grid Rquhmmts  Section 
and the amchal survey map(@. 

+ RCT - I f  not already completed, transpose sample numbers from attached survey maps onto each comsponding survey location 
on the survey unit surfaces. 

+ R m  - Perform pre-use pafonnance ch& of all instrumentation to be utilized in conjunction with this surrey package. A priori 
Minimum ktectable Concdrations W s )  listed in the WETS Rc-Demolition survey Plan (PDSP) may bc used. I f  MDcs arc 
& u h d ,  use the formula indicated blow in the sampling instructions. Verify that computed MDCs arc less than 50% of the 
applicable J X G L .  Record all information on the Instrument Data Sheet. 

+ RCT - When calculating MDC values for smears and static field measurements, use the following quation: 

MDC = 
E,( A / 1OO)ts  

Where, 
Rb = Background counting rate 
I ,  =sample counting time interval 
t b  =background counting time 
E, total efficiency 
A = physical surfact area o f  the detector (or a m  sampled for smears) 

Note: Ensure that a 90 second count time is utilized when determining the MDC o f  the NE Electta. A ten minute background 
and B two minute sample count time shall be uscd for the S A C 4  This will allow a w m n d c n c e  W e e n  the MDC 
calculations and field measurcmcnts. 

Note: Perfom TSA (fust) background (second), and removable measurements (third), at a l d o n  to the right of the sample 
location labels. I f  tbi area is not acctssible, then move in a clockwise direction of the sample l d o n  labcl until a suitable 
location is revealed. DO NOT w o r m  TSA and removable surveys on the sample location sticker itself. 

RCT - Obtain a local area background measurement using a shielded probc (K inch slab of wood that will be provided) or by 
turning the probc to face away from the surface being measured. Local Area Background values should be obtain4 at each TSA 
mcasumcnt lowtian just AF;TER obtaining the actual total surface activity. Place the probe shield at the same location the field 
mFesurtment is to bc taka and record the actual background rcading (cpm) on the apppriate form. 

(PRM75-RSP-16.01, cffcctivc 05/u101) 
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SURWY PACKAGE SURVJ?,Y/SAMPLXNG INSTRUCTXON FORM (cont) 

Survey Unit/Area Description: 
West Product Water Tanks -clary containment. It is approximately 4 feet deep with concrete d l s  &d floor. 

SurveyISsmpling Instructions 

+ RCT - Obtain 100cm2 total surfacc activity mcasurcments (and local area background measurements) at each labeled measurema 
location per 3-PRW76-RSP 16.02, Radiological Surveys of Surfaces and Structures. Record the results on the "Total Surf= 
Activity Data Sheet". 

+ RCT - Obtain 100cm2 rcmovabl~ 
Su~aces and Structures. R d  the ~ 5 u l t s  on the "Removable Contamination Data Sheet". hsurc that a background count time 
of  10 minutes and a sample cwnt time of 2 minutes is used. 

at tach  labeled measurement per 3-PRO-476-RSP 16.02. Radiological Surveys o f  

+ RCT - perform Sans and inv&gation SCMS (if applicable) as described on attadd flowchart Complete the "Scan and 
Investigation Data Sheet" as appropriate. . 

Note (NE Electra): Givcn the total alpha contamination action level of 225 dpd100 cm2 (75% of JXGW, and a 
probability of detection of 6W+ the appropriate scan rate for alpha measurements is 1.5 ids  (-3.81 ads). Upon initial detection 
of a single count, the surveyor should pause over the area for 4 seconds. I f  one or more counts is observed in that time interval 
(equivalent to 15 cpm on NE E l m  display), the surveyor should perform a 3o-stCond TSA on the area (Rcfa to investigation 
Flowchart for additional guidance). 

Note (Fhdhouad Final Survey Monitor): If the DCGLEMc investigation limit (225 dpd100 cm2) is exceeded / detected, then 
RCT shall perform investigation with the NE Elcctra in accordance with attached flowchart Radhouna Final Survey Monitor 
scan rates are determined utilizing incorporated software in the field (scc Radhound Manual for technical basis). Arcas to be 
scanned shall be marked to include grid location wrncrs, at a minimum, to confirm mcasuruncnt locationS arc @aceable. 

e RCT - When values me less than the Minimum X)ctcctable Concentration (MDC), the actual value shall be annotatell on the 
survcy form. 

RCT - In the event any movable  measurement exceeds 20 dpd100cm2 alpha, any total Bctivily measurement wrcccds I 0 0  
dpd100cm2 alpha, or any s c ~ n  rncasurunmt exceeds 225 dpd100cm2 alpha, notify the cognkant Radiological Engineer. 
Radiological Enginewing will evaluatc to detumine ifthe elevated reading repmen& actual DOE-added material, NORM, or 
statistical a n o d i e s  prior to any decision-making process or additional investigation methods. 

b RCT - Collect QC m-cnts (90 sec.. TSA only) at a frequency of 5% of the total n u m k  of initial mmsuremcnt locations 
(minimum of 2 per survey unit). Do not collect measurements at locations of zero or negative initial rcsults. QC measumnats nrc 
to be collcctcd with a different instrument and by a different technician than the original survey. 

1 RCT - Complete the attached "Instrument Data Shect" for all instrumentation used for this final survcy. 

1 RCT - Complete the attachad "Survey Signature Sheet" and forward the survey package to the RCT For~man for review. 

I RCr - Perform post-usc perfomancc ch& immtdiately following USE, typically following the conclusion o f  meamrtmcntS on 
the same day. The post-usc Ptrfarmmce checks SHALL fall within f 20?? of the tstabkhd rpnge to be wmidercd acceptable. 

I RCT Supervisor - Rmicw the applicable forms in the survey package for completeness, complete the Il#ached "Survey Package 
Validation Chccidist Fonn" and the "Survey  si^^ Sheet," and forward the survcy package to C h a m h n d  * on Radiological 
Engineering for fmal disposition. 

(PRW75-RSP-16.01, ~ffcctfvc 05/22/01) 
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. SURVEY PACKAGE CALCULATION WORKSHEET 
I 

* ~ r t ~ x  Y /&4 Omrn 
Package ID: -&+4-af Bufldiag: T163I144 Bern 

Survey Area: cc Survey Unit: 371003 

Survey UnWArea Description: 
West product W- Tanks secondary containment. It  is approximately 4 feet decp with concrete walls and floor. 

a Total Surface Activity J 0 ~ e d i a s u ~ f a ~ e ~ c t i v i t y  
a Removable Surface Activity I 0 VolarnctrlcActivity 

Step 2: Dacrmi Sign p using the calculated relative shin and Table 4. Sign p is the estimated probability that a random 
m-mt from the survey unit will be less than the DCGL, whar thc survey unit median is actually at the LBGR. 

Step 3: . Determine Decision Error Pcrcentilts for ZI -a and 214 and the stkcted decision m r  levels m and . Typical (a) and (p) 
value used at WEl'S arc 0.05 and 0.05 rtspoctivcly. This yields a Z1-a and Zl-p value of 1.645 and 1.645 mpedivcly. 

Step I: Calculate Numk of Data Points (N) for Sign Test using thc following equation: 

N==(1.645+ I.M5)'/4(Signp -0.5)' 
N=(1.645 i- 1.645)2/4(0.977250-0.5)2 = 11.88 

is thc dpha and bcta dccisin error value (95% confidence) pu thc PDSP. 
whcrc: 

1.645 
Sign p equals 0.977250 

Step 4: Incrcasc N by 20?? to allow for missing or invalid data points per MARSSIM, Section 5.5.2.3. 
N = 11.88 * 1.2 = 14.25 

Step 5: Increase the numbcr of data points by 20% to ensure sufticicnt poww of thc testf and to allow for possible data IOSSES. 

Page 7 of I5 



Survey Unit/Area Description: . 
W s t  M u d  Water Tanks SOFondary containment. It is approximately 4 feet deep with CQllCfetc walls a d  floor. 

SURVEY SIGNATURE SHEET I 
REMOVABLWOTAL SURFACE ACTIVITYISCAN SURVEYS 

PERFORMED BY I 

Quality Control Measurements Performed By 

ljmployac I R C T S i  Date 

~ 

Survey Reviewed By 

Page 8 of 15 



Survey Area: Survey Unit: 371003 Building: TI631164 Berm 

Survey UnitfArea Description: 
Wcst Product Water Tanks secondary containment. It is approximately 4 feet deep with concrete walls and floor. 

INSTRUMENT DATA SHEET 

Removable Activity Survey Instrument Data 

Total Surface Activity Instrument Data 

Manufacturer I NE I NE I NE 1 I I 
Model I I 

Serial # 1380 1438 1354 
;al. Due Date 101310 1 2/7/02 1 / 1 0102 

I I I I I I 

4NALYSIS DATE 8/27/01 I 8/25/01 I I I 
W a  W d .  (cpm) 3 .O 3 .O 

4bha Eff. (dd) 21.8% 2 1.10% 21 3% 

48 48 48 ntrument a MDC 
dprn/iooCm2) 

3eta Bkgd. (cpm) 432 387 470 
kta Eff. (dd) 33.50% 3 1.50% 3 1.7% 

318 318 318 ntrument p MDC 
dpm/100un2) I 

(PRO-475-RSP-16.01, cffcctivc OSlZuOl) 
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ISurvey Area: CC I Survey Unit: 371003 I Building: T163/164 Berm 1 
I I 

Survey Unit/Area Description: 
West Product Water Tanks secondary containment. It is approximately 4 feet deep with concrete walls and floor. 

Total Surface Activity Data Sheet 

Sample Material Type 
Location (If Required) + Concrete 

I I 

I 1  J I 

I I 

1 5  I Concrete 

$q-+s- 
:ornrnents. 

Alpha Total Surface Activity 
Measurements 

Betmr-Gamma Total Surface Activity 
Measurements 

7 I 14.0 3.3 7 1 870 672 
7 1 11,3 4.0 7 1 825 644 

Direct TSA & background on concrete 

COUNTTIME- 90 (SEC) 

-2: QC measurements m to be colle&d with a different instrument than the original survey. Mark th~ QC location number in thc "Sample Location" 
column. 

(PRO-475-RSP-16.01, cffcctive 05nzlOl) 
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Survey Area: Survey Unit: 371003 Building: T163/164 Berm 

Survey UniVArea Description: 
West Product Water Tanks secondaty containment. It is approximately 4 feet deep with concrete walls and floor. 

Removable Activity Data Sheet 

19 

20 
21 

22 
23 
24 

25 
Comments: 

All readings from SAC4 & BC-4 are 2 minute counts 

(FRO475-RSP-16.01, cffcdivc OS/ZuOI) 
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3unteyArea: CC 1 Survey Unit: 371003 I B uilding: T163/164 B e m  
Survey Unit/Area Description: 

West Product Water Tanks secondary containment. It is approximately 4 feet deep with concrete walls and floor. 

Scan Survey/Investigation Documentation Formt 

t I NE Electra Alpha I NE Electro Beta 

K3 2 2 Yes 6 

NOTE Refer to the Instrument Data Sheet and Survey Signature Sheet for instrumentation, surveyor & approval information. 

ResufWComments: 

18 m2 scanned. 

No measurements >36 cpm/100cm2 a. 

I 

(PRo-475-RSP-16.0 I ,  effective OSnuOl) 
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Continue Pause over 
SCan area for 4 

seconds 
" 

Collect a 30-second static 
measurement with the DP6 pmbc 
at the arca(s) of elevated activity 

Continue scan Mark location 
on surface 

- 

..+.._- 

A 
Collect 9 90-sccond direct 
mcBsurement in the Im2 a m  
around the clcvated arta 
(including the initial elevated 
area). Rmrd results in survey 
package. 

(PRO-475-RSP-16.01, effective 05/22/01) Page 13 of 15 



APPENDIX 2 
Page 2 of 3 

Investigation Method with DP6 (example) 
(Alpha) 

!km 20 cm on each side 

elevated mtasuremcnt Collcct 
a static 9O-sccond count at that 

10CatiOn. 

around flaggtd afea to locate 

Record result on investigation 
form (see Appcndix 7) 

NO / \  

Iuvcstigation 4 Complctt. 

\ 

NO 

Collect 9 90- 
second 

measurements 
withi the 

cstablishod grid. 

..*....-- 4 

(PRo-475-RSP-16.01, effective OSrU/ol) 
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APPENDIX 2 
Page 3 of 3 

Alpha Scan Method with DPBA or equivalent (example) 
Revision 1 

Collect a IO-sccoml static 
mcBsurcmcnt at each 

location 

-..+.) 

Continue collect 2 
scan additional 10- 

second statics 

-l- 

Continue scan I Mark location c;? 
f 

Perform a scan of the area with 
the DP6 probe to idcntify the 

area of elevated activity (refer to 
DP6 flowchart) 

(PR0-475-RSP-16,01, effective OS/2UO1) Page 15of 15 



RADIOLOGICAL CLOSEOUT SURVEY FOR 
S U I V ~ ~  Area: NA Swvey Unlt: 371 003 CIpsSHi~on: 3 

,Bzg%2Ll lpt ion:  T-lW16J tknn 

TotalFlow-NA Totdkaa: 598sq.m G r M W :  NIA 

FURVEY UNIT - MAP 1 OF 1 
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SURVEY UNIT 
371004 



SURVEY PACKAGE COVER SHEET 
i 

rvey Type: Reconnaissance Level Characterization Survey 0 Pre-Demolition Surveym 

uildingType: Type10 Type20 Type30 

Survey Package Closure: 



~- 

(PRO-475-RSP-16.0 1, effective 05BWO 1) 
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SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

Survey Area: cc Survey Unit: Building/Structure: T163/164 Berm 
I Initiator/ 

Date 

Barned8-24-0 I 

Description 

1 Changed "Pre" & "Post'' to "Alpha" & "Beta" on 

(PRO-475-RSP- 16.01, effective 05DUO 1) 
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( 
SURVEY PACKAGE SURVEYISAMPLING INSTRUCTION FORM 

Survey Area: cc Survey Unit: 371004 Building/Structure: 

Survey UoWArea Description: 
Tank 165 (concrete silo), Tank 167 (nitric acid), and Tanks 168 & 169 (potassium hydoxide). 

Measu remenf 
.. _ _  _..- 

iurface Activity 
deasurements 

~. .~ .... - .--- 
crification 

;urface Scanhing 

--_.- 
E verification 

Iedia Samples 

Minimum Survey/Sarnpling Measurement Requirements 
! 

Number and Type 
I 

- 

Comments 
-- 

TOTAL SURFACE CONTAMINATION 
15 - Alpha & Beta-Gamma 

REMOVABLE SURFACE CONTAMINATION 
IS  -Alpha & Bcta-Gamma 

90-smond count time required 

*2-rninutt count time required 
i 

:Note: All locations are dewted on survey package 
I survey map. 
1 

1 I 

4lpha & Beta-Gamma scans at 3% of accessible surface 'Refer to attached flowchart for scanning instructions 
It biased locations (Le., doorways, lower walls, floors, with DP6 probe. 
:tc,) 

I 1 

)ne surface media sample is required on the south side, /See project Radiological Engineer for precise sample 
ottom exterior of Tank 168 due to an elevated RLC a i location. 
'SA mmurerncnt. 

Perform pre-sampling and post-sampling surveys of 
:sample location. 

(PRO-475-13SP- 16.01, effective OW2210 1) 
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SURVEY PACKAGE SURW,Y/SAMPLING INSTRUCTION FORM (cont) 

Survey Area: cc ISurvey Unit: 371004 IBuildiag/Structure: T165,167,168,11 
I I 

Survey Unit/Area Description: 
Tank 165 (concrete silo), Tank 167 (nitric acid), and Tanks 168 & I69 (potassium hydoxide). 

Snrvey/Sampling Instructions 

+ NOTE: Any changes to the Survey Package must be logged in the "Survey Package CorrcctiondChange History Form." 

+ RCT - If not already completed, label the survey unit surfmxs per the Survey Package Cover Sheet Grid Requirements Section 
and the attached survey map(+ 

4 RCT - If not already completed, transpose sample numbers from attached survey maps onto each corresponding survey locotion 
on the survey unit surfaces. 

4 RCT - Perform pre-use prformancc checks of all instrumentation to be utilized in conjunction with this survey package. A 
Minimum Detectable Concentrations (MDCs) l i d  in the RFETS Prc-Drmolition Survey Plan (PDSP) may be ustd. If MDCs an 
cslculatcd, use the formula i n d i d  below in the sampling ins&ructions. Verify that computed MM=s arc lcss than 50% of the 
applicable D C G k .  Rtcord all informati00 on the Instrument Data Sheet. 

+ RCT - When calculating MDC valucs for smears and static field measurements, use the following equation: 

3 + 3.29 Rds(l + fi) 
tb  MDC = 

EI(A /100)tJ 
Where, 

Rb =Background counting rate 

t = sample counting time interval 
t b  =background counting time 
E, =total efficiency 
A = physical surface area of the detoclor (or area sampled for smeurs) 

Note: Ensure that a 90 second count time is utilized when determining the MDC of the NE Electra. A ten minute backgmmd 
and a two minute sample count time shall be used for the SAC4 This will allow a correspondence b e e n  the MDC 
calculations and field measumcnts. 

Note: Perform TSA (first) background (sccond), and removable measurements (third), at a location to the right of the sample 
location labels. If this area is not aessible, then move in a clockwise direction of the sample location label until a suitable 
location is rcvcalcd. DO NOT perfom TSA and removable surveys on the sample location sticker itself. 

RCT - Obtain a local area background measurement using a shielded probe PA inch slab of wood that will be provided) or by 
turning the probe to face away from the surface being measured. Local Area Background values should be obtained at each TSA 
measurement location just AFIER obtaining the actual total surface activity. Place the probe shield at the same location the field 
measurement is to be taken and record the actual background d i n g  (cpm) on the appropriate form. 

(PRO475dsP-16.01, cfkctivc OSnUOl )  
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SURVEY PACKAGE SURVF,Y/SAMPLING INSTRUCTION FORM (cont) 
Survey Area: cc ISuwey Unit: 371004 IBuildingStructure: T165,167,168,1 
Survey Unit/Area Description: 

Tank 165 (concrete silo), Tank I67 (nitric acid), and Tanks 168 Bt 169 (potmhn hydoxide). 

SurveylSampIing Instructions 

+ RCT - Obtain 1 W m 2  total surfacc activity mcasurcmcnts (and local area background measurements) at each labeled measuremefl, 
location per 3-PROd7CRSP 16.02, Radiological Surveys of Surfaces and Structures. Record the results on the "Total Surface 
Activity Data Sheet". 

+ RCT - Obtain I 00cm2 removable smem at each labeled masurement per 3-PRW76-RSP 16.02, Radiological Surveys of 

Surfacts and Structures. Record the results on the "Ranovable Contamination Data Sheet". Ensure that a background count time 
of 10 minutes and a sample count time of 2 minutes is d. 

+ R m  - perform Scans and investigation SCMS (if applicable) as described on attached flowchart. Complete the u~ and 
Invdgation Data Sheet" as appropriate. 

Note (NE Electrr): Given the total alpha contamination action level of 225 dpdl00 cm2 (75% of DCGLpK), and a 
probability of detcction of 67% the appropriate scan rate for alpha measurements is I .5 ids (-3.81 d s ) .  Upon initial detcctior~ 
o f  a single count, the surveyor should pause over the atta for 4 scconds. If one or more counts is obsttved in that time in-al 
(equivalent to 15 cpm on NE E l m  display), the surveyor should perform a 30-second TSA on the a m  (Refer to Investigation 
Flowchart for additional guidance). 

Note (Radhound Final Survey Monitor): Ifthe D C G k  investigation limit (225 dpd100 cm2) is exceeded /detected, then 
RCT shall perform investigation with the NE EltaFa in accordance with attached flowchart. Radhound Final Survey Monitor 
scan rates are detmnined utilizing incorporated softwart in the field (see hdhound Manual for technical basis). Areas to bt 
scanned shall bc marked to include grid location cornax, at a minimum. to canfirm measurement locations arc traceable. 

RCT - When values are less than the Minimum Detectable Concontration (MDC), the actual value shall be annotated on the 
survey form. 

RCT - In the event any movable measurement cxcotds 20 dpm/100cm2 alpha, any total activity measurement exoxds 100 
dpm/100cm2 alpha, or MY scan measurement exceeds 225 dpm/lOOcm* alpha, notify the cognizant Radiological Engineer. 
Radiological Engineering will evaluate to determine i f  the elevated reading represents actual DOE-added material, NORM, or 
statistical anomalies prior to any decision-making process or additional invatigation methods. 

1 RCF - Collect QC measurements (90 sec., TSA only) at a fresuency of 5% of the tdal number of initial measurement locations 
(minimum of 2 per survey unit). Do not collect mcnsurcments at locations of zero or negntive initial results. QC measurements arc 
to be collected with a different instrument and by a d i f f m t  technician than the original survey. 

I RCT - Complete the attached "Instrument Data Sheet" for all instrumentation used for this final survey. 

I RCT - Complete the attached "Survey Signature Sheet" and forward the survey package to the RCT Foreman for review. 

RCT - Perform post-use performanct checks immediately following use, typically following the conclusion of measurements on 
the same day. The post-use performance cheeks SHALL fall within A 20% of the established range to be considered acceptable. 

t RCF Supervisor - Review the applicable forms in the survey package for completeness, complete the attached "Survey Package 
Validation Checklist Form" and the "Survey Signature Shtet," and fwward the s w c y  package to Characterization Radiological 
Engineering for final disposition. 

(PRW75-RSP-16.01, effective 05/22/0l) 
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SURVEY PACKAGE CALCULATION WORKSHEET 

s71 d. SIbE c-wcr 
?ackageID: Building: TI 65,167,168, I69 

5nrvey Area: cc Survey Unit: . 371004 

;wrvcy UniVArea Description: 
Tank 165 (concrete silo), Tank 167 (nitric acid), and T M ~ S  168 & 169 (potassium hydoxidc). 

Total Surfme Activity 0 Media Surface Activity 
Removable Surface Activity 0 Volumetric Activity 

Step 1: cslculatc the rcldvc shift Ah,. 
No, = (DCGL-LBGR)/a, 
Ma, - 

step k Dettrmic Sign p using the calculated relative shift and Table 4. Sign p is thc estimated probability that a random 
mcasumncnt from the survey unit will be less than the DCGL, when the survey unit median is actualiy at the LBGR 

shp 3: Determine Wision Error Percentiles for 21- and 21-p and the selected decision e m  lmth a and . Typical (a) and (p) 
values used at W E B  are 0.05 and 0.05 respectively. This yields a 21- and Z l Q  value of 1.645 and 1.645 respectively. 

itcp 4: cdculate Number ofData Points (N) for Sign Tat  using the following q d o n :  

N = (1.645 + 1.645)’/ 4(Sign p - 0.5)’ 
N = (1.645 + 1.645)* / 4(0.977250-0.5)2 f 1 I .88 

i9 the alpha and beta decision ttlo~ value (95% confidcmt) pcr the PDSP. 
whm: 

1.645 
Sign p equals 0.977250 

Step 4: Incrwc N by 20% to allow for missing or invalid data points per MARSSIM, S d o n  552.3. 
N =  Il.88* 1.2= 14.25 

;Up 5: lncrwx the n u m b  of data points by 20% to ensure suficient power of the tests and to allow fw possible data losses. 

Eoolclusloa: A minimum of 15 Total Surface and Removrbk Activity musursmenb will required for mcb survey unit. 
I I 

Page 7 of 15 



‘ I  

SurveyArea: cc I Survey Unit: 371004 I Building: T165,167,168,169 

Survey Unit/Area Descriptiw: 
Tank 165 ( c o m e  silo), Tank 167 (nitric acid), and Tanks 168 a 169 (pomshn hrdoxide). 

SURVEY SIGNATURE SHEET 1 
RE.MOVABLE/TOTAL SURFACE ACTIVINISCAN SURVEYS 

PERFORMED BY 

Quality Control Measurements Performed By 

Survey Reviewed By 

Page 8 of 15 



t Survey Area: CC I Survey Unit: 371004 I Building: TI65,167,168,169 

Survey Unit/Area Description: 
Tank 165 (concrete silo), Tank 167 (nitric acid), and Tanks I68 & 169 (potassium hydoxide). 

INSTRUMENT DATA SHEET 

Removable Activity Survey Instrument Data 

Manufacturer Eberlinee Eberline Eberline Eberline 
Model SAC4 SAC-4 BC-4 BC-4 

I I I I I I 

Cal. Due Date I 2/11/02 I 11/3/01 I 8/3llOl I 7/26/02 I I 
I I 

ANALYSIS DATE 8/25/01 I 8/25/01 I 8/25/01 I I 

Total Surface Activity Instrument Data 

lntrument a MDC 

Beta Bkgd. (cpm) 

(PRO-475-UP-16.01, tffedivc OSn2lOl) 
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* 
1 

Total Surface Activity Data Sheet 

SurveyArea: Survey Unit: 371004 Building: TI 65,167,168,169 

Survey UnWArea Description: 
Tank 165 (concrete silo), Tank 167 (nitric acid). and Tanks 168 & 169 (poWum hydoxide). . ’  

Alpha Total Surface Activity 
Sample Material Type Measurements 
Location (IfRequired) . 

RCT Inst. Gross LAB 
ID# ID# (cpm) (cpm) 

1 Tanks 3 2 4.0 9.3 

2 2 2 10.0 4.0 

3 3 2 11.3 6.7 
4 2 2 13.3 10.0 

5 3 2 2.7 4.7 

6 2 2 2.0 4.7 
7 3 2 24.7 4.0 
8 2 2 12.0 2.0 
9 3 2 17.3 8.7 
10 2 2 5.3 3 -3 
11 3 2 6.7 7.3 
12 2 2 2.0 4.0 

COUNTTIME- 90 (SEC) 

Beta-Gamma Total Surface Activity 
Measurements 

RCT Inst. Gross LAB 
ID# ID# (CPW (cpm) 

3 2 385 549 
2 2 356 449 
3 2 392 399 
2 2 303 332 
3 2 614 604 
2 2 446 446 
3 2 437 427 
2 2 735 610 
3 2 343 343 
2 2 345 377 
3 2 347 388 
2 2 423 43 7 

(PRW7S-RSP-16.01, tfkctfv~ OWZuOl) 
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Removable Activity Data Sheet 

# 

Survey Area: Survey Unit: 371004 Building: TI 65,167,168,169 

Survey UnitIArea Description: 

. .  Tank 165 (concrete silo), Tank 167 (nitric acid), and Tanks I 6 8  W 169 (potassium hydoxide). 

16 

17 

18 

19 

20 
21 
22 
23 
24 

25 
'omments: 

All readings from SAC4 & BC-4 are 2 minute counts 
I 

COUNTTIME= 120 (SEC) 

Page 11 of 15 
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[Survey Area: CC I Survey Unit: 371004 I Building: T165,167,168,169 1 

NE Electra Alpha 

Inst. 4-sec Audible 30-sec Static 90-sa: Direct 
# ID# ID# Obswvcd? (gcprn) ' ( d p m / l h 2 )  

Location RCT 

"r'0r"N" 

w1 1 1 Yes 1 1  

w2 1 1 Yes 10 

w3 1 1 Yes 8 
I w 4  1 1 Yes 8 

w5 1 1 Yes 14 
W6 1 1 YeS 10 
w 7  1 1 Yes 24 
W8 1 1 Yes 34 
w9 1 1 Yes 20 
w10 1 1 Yes 40 154.0 
w11 1 1 Yes 24 
w12 1 1 Yes 8 

MI3 2 3 Yes 16 
MI4 2 3 Yes 10 
MI5 2 3 Yes 12 
MI6 2 3 Yes 10 
M17 2 3 Yes 12 
M18 2 3 Yes 16 

07 3 3 NA NA 107.6 

NOTE: Refer to the Instrument Data Sheet and Survey Signature Sheet for 

lSurvey Unit/Area Description: I 

NE Electra Beta 
RCT inst. Elevated Audible 6 0 - s ~ ~  Direct 
ID# ID# observed? (dpd100m2, 

"Y" or "N" 

i m e n t a t i o n ,  surveyor & approval information. 

I Tank 165 (concrete silo), Tank 167 (nitric acid), and Tanks 168 & 169 (potassium hydoxidt). I 
Scan SurveylInvestigation Documentation Form 

RcsulWComments: 

3% of surface area. 

Scan 16.08 m2. 

;pRO-475-RsP-16.01, tffective 05/22/01) 
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Scan Method with DP6 (example) 
(Alpha) r Scan at 1 .S”lsec 1 

NO 

Continue Pause over 
scan area for 4 

seconds 

1 
1 audible 

NO 

Collect a 3oaccond static 
measufemcnt with the DP6 probe 
at the arc+) of elevated activity 

YES 

~..I.I..I”..- Collect 9 90-second dmt 
measurement in the lrnz area 
around the elevated area 
(including the initial elevated 
area). R d  results in survey 

I 1 Package. 

(PRe475-RSP-16-01, ~ffecsive 05/22/01) Page 13 of 15 



APPENDIX 2 
Page 2 of 3 

Investigation Method with DP6 (example) + 

Scan 20 cm on each side 
around flagged area to locate 

elevated measurement. Collect 
8 static 9o-stcond count at that 

location. - 
Record result on investigation 

form (see Appendix 7) 

Investigation 

Decon Required. 
dpd100 

Investigation 
Complete. 

+ 
Investigation Contact Re 
Complete. 

(PRo-475-RSP-16.01, CMVC 05/22/01) 
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APPEMlM 2 
Page 3 of 3 

Alpha Scan Method with DPSA or equivalent (example) 
Revision 1 

Collcct a IO-sccond static 
measurement at eadr 

location 
1 

--.+ 

Continue coueet 2 
scan a d d i t i d  10- 

sccoadstatics 
.. 

Continue s c ~ n  

Perform a scan of the area with 
the DP6 probc to identify the 

area of elevated activity (refer to 
DP6 flowchart) 

(PRo-475-RSP-16.01, offtctivc 05/22/01) Page 15of 15 



I RADIOLOGICAL CLOSEOUT SURVEY FOR I 
Survey Area: MA Survey Unit: 371004 clarslficalim: 3 
Building: 374 

Tatal Flow Araa: NA 

Gwwy Unlt Derwlpti~n: T- 165,161,168,169 

I Totd Arm: H 7  sq. m Grid Sbs:  H/A I 
PURVEY UNIT - MAP 1 OF 1 

T-165 Exterior 

W d  - 
T-165 Interior 

T-167 Exteriw 

\?L% 

T-169 Interior 
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SURVEY UNIT 
371005 



b . '  
> 

1 
SURVEY PACKAGE COVER SHEET 

Survey Type: Reconnaissance Level Chwckrization Survey 0 Prc-Demolition Sutveym 

BuildingType: Type1Q Type20 Type30 

Classification: Class 1 0  Class 2 0  Class 3 0  Unknown0 b taminants of Concern: Plutonium~ Uraniumm Other 0 
Justification for C~rssificatioa: No history of radiological optretions or material storage. ~ r c a s  not cxpedcd to 

any residual mdioeCtivity greater than DCGL, No individual rncusurcments arc expecscd to cxceod the indicated value. 

Special Support Requirements: None. 

Special Safety Requirements: Survey personnel shall be trained for ladder safity. 

bolation Controls: 
LEVEL10 LEVEL2a NIA 0 exception of instrument checlr m, is permittd.in this survey unit 

Labeling Requirements: Survey locations are identified as indicated on the attachad survey unit mads). survey 

location numbers will be annotated at each survey location. 

Survey Package Implementation: 

No use, storage, or movcmcnt of dioactive material, with the 

Survey Package Closure: 

(PRW75-RSP-16.01, ~ffdctive 05/uIo 1) 
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* SURVEY PACKAGE TRACKING FORM 

(pRo-475-RSP-16.01, tffcctivc 05/22./01) 

Page 2 of 15 



SURVEY PACKAGE COIRRECTIONKHANGE HISTORY FORM 

Survey Area: cc Survey Unit: 
Change # Description 

- 
Barned8-24-01 1 Changed ''Prel' & "Post" to "Alpha" & "Beta" on 

page 10. 

Changed Calculation Worksheet Package ID to J 
Bamed9-4-0 1 2 

N Side Project - Tl 

~~~ ~ ~~ 

(PRO-475-RSP-16.0 1, effective OSnWOl) 
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SURVEY PACKAGE SURVEYBAMPLING INSTRUCTION FORM 

Survey Area: cc ISurvey Uait: 371 005 Building/Structure: T167/8/9 B G  
I I 

Survey Unit/Area Description: 
Tanks 167. 168, & 169 secondary containments and tank pads for tanks 165. 167, 168, & 169. 

Minimum SurveylSampling Measurement Requirements 

Measurement Number and Type Comments 
-_._ ~ .- . I. - - 

jurface Activity 
Mauremenb TOTAL SURFACE CONTAMXNATlON 90-sccond count time required 

15 - Alpha & &ta-Gamma 

REMOVABLE SURFACE CONTAMINATION 
15 - Alpha & Beta-Gamma 

2-minute count timc q u i d  

Note: All locations are denoted on survey package 
survey map. 

I "_ - . . - ..- 

&Av 
DatC 

dg44 E Verification -r D. A. Barnes 
;-- - - 

Print Namc Employee # signature 

Alpha & Ekta-Gamma scans at 3% of accessible surfaces Refer to attachcd flowchart for scanning instructions 
at b i d  locations (i.e., doorways, lower walls, floors. 

lurface Scanning 
with DP6 probe. 

ctc.) 

+- 
Print Name ;Employee 

I I I I 
ledia Samples NIA 

I E Verification 

I I _-- 
hint Name Signature Date 

(PRO-475-RSP-16.01, effective OSnuol) 
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SURVEY PACKAGE SURWY/SAMPLING INSTRUCTION FORM (eont) 

Survey Area: cc (Survey Unit: 371005 IBuildingBtructure: T 167l8/9 Ben 
I 

Survey Unit/Area Description: 
Tanks 167, 168, & 169 secondary containments and tank pads for tanks 165, 167,168, & 169. 

SurveylSampling Instructions 

+ NOTE: Any changes to the Survey Package must be logged in the “Survey Package CorrcctionslChange History Form.” 

+ RCT - I f  not already completed, label the survey unit surfaces per the Survey Package Cover Sheet Grid Requirements Saction 
and the attached survey mads). 

+ RCT - If not alrcady completed, transpose sample numbers from anached survey maps onto each corresponding survey location 
on the survey unit surfaces. 

+ RCT - Perform pre-use performance checks of all instnrmcntation to be utilized in conjunction with this survey package. A prior, 
Minimum Detectable Concentrations (MDCs) listed in the RFETS Pre-Demolition Survey Plan (PDSP) my bc uscd. If MDCs an 
calculated, u s e  the formula indicatcd below in the sampling instructions. Verify that computed MIX3 arc less than Wh of the 
applicable DCGL\V. Record all information on the Instnuncnt Data Sheet. 

+ RCT - When calculating MDC values for smears and static field measurements. use the following equation: 

3 + 3.29 Rbh(1 + ’I) 
MDC = J t b  

k ( A / 1 0 0 ) t .  
Where, 

Rb = Background counting rate 
t ,  =sample counting time interval 
tb =background counting time 
E, = total efficiency 
A - physical surface area of the detector (or area sampled for smears) 

Note: Ensure that a 90 stcond count time is utilized when determining the MDC of the NE E l e h  A tcn minute background 
and a two minute sample count time shall be used for the SAC4 This will allow a correspondence W e e n  the MDC 
calculations and field measurements. 

Note: Perform TSA (first) background (second), and movable measurements (third), at a location to the right of the m p l e  
location labels. If this area is not accessible, thm move in a clockwise direction of the samplc location label until a suitable 
location is revealed. DO NOT perform TSA and removable surveys on the sample location sticker itself. 

e RCT - Obtain a local area background measurement using a shielded probe (% inch slab of wood that will be provided) or by 
turning the probe to face away from the surface being measured. Local Area Background values should be obtained at each TSA 
measurement location just AFTER obtaining thc actual total surface activity. Place the probe shield at the m e  location the field 
rnessurement is to be taken and record the actual background reading (cpm) on the appropriate form. 

I 

(PRO-475-RSP-16.01, effective OSnzlol) 
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTION FORM (cont) 

Survey Area: cc Survey Unit: 371005 BuildiuglStructure: T167/8/9 Ben 
Survey Unit/Area Description: 

Tanks 167, 168, & 169 secondary containments and tank p d s  for tanks 165,167,168, & 169. 

Suwey/Sampling Instructions 

+ RCT - Obtain 1 OOcm' total surface activity measurements (and local acta background measurements) at each labeled measuremen 
location per 3-PRO-476-RSP 16.02, Radiological Surveys o f  Surfaces and Structures. Record the results on the "Total Surface 
Activity Data Sheet". 

+ RCT - Obtain 100cm2 removable smears at each labeled meaSurtmcnt per 3-PRO-47CRSP 16.02, Radiological Surveys of 
Surfaces and Structures. Record the results on the "Removable Contamination Data Sheet*. Ensure that a background count time 
o f  10 minutes and a sumple count time o f  2 minutes is used. 

+ RCT - perform Scans and investigation scms (if applicable) w descrilmj on attached flowchart. Complete the "Scan and 
Investigation Data Sheet" as appropriate. 

Note (NE Electra): Given the total alpha contamination action level of 225 dpmllW cm2 (75% of D C G L d ,  and a 
probability of detection of 67O/b, the appropriate scan rate for alpha rncasurtments is I .5 i d s  (-3.81 cds). Upon initial detectior 
of a single count, the surveyor should pause over the area for 4 stcon&. I f  one or more counts is observed in that time interval 
(equivalent to I5 cpm on NE Electra display), the surveyor should pafonn a 30-second TSA on the area (Refer to Investigation 
Flowchart for additional guidance). 

Note (Radhouad Final Survey Monitor): If the D C G k  inveigation limit (225 dpmll00 cm2) is exceeded I detected, then 
RCT shall perform investigation with the "E Electra in accordance with attached flowchart. Radhound Final Survey Monitor 
scan rates are determined utilizing incorporated software in the field (stt Radhound Manual for technical basis). Areas to be 
scanned shall be marked to include grid location corners, at a minimum, to confirm measurement locations are traceable. 

+ RCT - When values are less than the Minimum Detectable Concentration (MDC), the actual value shall be annotated on the 
survey form. 

e RCT - In the event any removable measurement cxcecds 20 dpm1100cm2 alpha, any total activity measurement exceeds 100 
dpm/IM)crn* alpha, or any scan measurement exceeds 225 dpm/1O(kd alpha, notify the cognizant Radiological Engineer. 
Radiological Engineering will evaluate to determine i f  the elevated reading rcprescnts actual DOE-added material, NORM, or 
statistid anomalies prior to any decision-making process or additional invcstigation methods. 

RCT - Collect QC measurements (90 sec., TSA only) at a frequency of5% of the total number of initial measurement locations 
(minimum of 2 per survey unit). Do not collect mtasurcmcnts at locations of zcro or negative initial results. QC measurements are 
to be collected with a different instrument and by a different technician than the original survey. 

b RCT - Complete the attached "Instrument Data Sh& for all instrumentation used for this final survey. 

b RCT - Complete the attached "Survey Signature Sheet" and forward the w e y  package to the RCT Foreman for review. 

b RCT - Perform post-use performance checks immediately following USC, typically following the conclusion of measurements on 
the same day. The post-use performance checks SHALL fall within f 29"/. of the established range to be considered acceptable. 

b RCT Supervisor - Review the applicable forms in the survey package for complctcness, complete the attached "Survey Package 
Validation Checklist Form" and the "Survey Signature Sheet," md forward the survey package to Characterization Radiologid 
Engineering for final disposition. 

Page 6 of 15 



SURVEY PACKAGE CALCULATION WORKSmET 
3 7 r  d. SI- p m m - r  . -  ~~.I/ . / ,P/L T-. 

Packsgem: -k 94-01 BuiIding: TI 67/W Bern 

Survey Area: cc Survey Unit: 37 1005 

Suwey UnWArea Description: 
Tanks I67,168,& 169 sccondaiy containments and tank pads for tanks 165,167,168, & 169. 

fl Total Surface Activity 1 0 Media Surface Activity 
Removable Surface Activity I 0 VolumetricActivity ~ 

Step 1: Calculate the relative shift No,. 
Ala, = @coL-LBoRyo, 
Nas = 

Step 2: k&ne Sign p using the calculated relative shifi and Table 4. Sign p is the estimated probability that a random 
measurcmtnt from the survey unit will be less than the DCGL, when the survey unit median is Bctually at the LBOR 

Step 3: Determine Dccision Error Percentiles for Z1-a and 21-p and the selected decision error levels a and - Typical (a) and (B) 
values usGd at WETS are 0.05 and 0.05 respectively. This yields a 21 -a and 21-B value of 1.6445 and 1.645 rtspectively. 

Step 4: Calculate Number of Data Points (N) far Sign Test using the following equation: 

(Zk + Z,-p)* N =  
4(signp - 0.5)’ 

N = (1.645 + 1.645)2 / YSign p - 0.5)2 
N = (1.645 -k I .645)2 / 4(O.97725O-o.5)’ = 1 1.88 

is the alpha and bcta h i s i o n  m value (95% confidcncc) per the PDSP. 
wherc: 

1 . a 5  
Sign p quals 0.977250 

Step 4: Increase N by 20% to allow for missing or invalid data points pcr MARSSIM, Section 5.5.2.3. 
N = 11.88 * 1.2 14.25 

itep 5: Increase thc numba of data points by 2Wo to ensure suficient power of thc tests and to dlow for possible data losses. 

Conclusion: A minimum of 15 Total Surface and Removable Activity mcasummcnts will required for each survey unit. 
I 

D. A. Barnes &!!&) 

LarryRands v >=,a 
3 Printed Nvnc Rediil& h g i i  Daic 

B / N h  
Dptc i (POFCRcvicw)RLntNmc ~ l o y e c #  WlogidEngineaSignrturc 

(PRO475-UP-16.01, CW 05/22101) 
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Survey Area: cc 1 Survey Unit: 371005 I Building: T167/8/9 Berm 

Survey Un it/Area Description: 
Tanks 167,168, & I69 secondary cont&mmts and tank pads for tanks 165,167,168, bi I 69. 

1 
ID#3 

mu4 E ID26 

SURVEY SIGNATURE SHEET 

REMOVABLEKOTAL SURFACE ACTIVINISCAN SURVEYS 
PERFORMED BY 

Quality Control Measurements Performed By 

RCT Printed Nm Employte# RCT Signalum Rate 
RCJ- 
ID19 

RCT Printed Num Employec # RCT Signature Date 
RCT 
m # l e  

RCX Printed Namc Employee u R(ST Signature Date 

Survey Reviewed By 
I I I I 

(PRW7SdSP-16.01, cffcaiv~ O w l )  
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Survey Area: Survey Unit: 371005 Building: T167/8/9 Berm 

Survey UnitIArea Description: 
Tanks 167, 168, & I69 secondary containments and tank pads for tanks 165, 167, 168, & 169. 

I INSTRUMENT DATA SHEET 

318 lntrument p MDC 
( d ~ 1 0 0 c m 2 )  

Removable Activity Survey Instrument Data 

318 

Manufacturer Eberlinee Eberline Eberline Eberline 
Model SAC4 SAC4 BC-4 BC-4 

I serial# I 1428 I 1430 I ' 960 I 872 I I 
Cal. Due Rate 211 1/02 11/3/01 8/31/01 7/26/02 
ANALYSIS DATE 8/26/0 1 8/26/0 1 8/26/0 1 

Manufacturer NE NE 
Model Electrol Electra 

Serial # 1526 1380 

Cal. Due Date 111 1/02 10/3/0 1 
ANALYSIS DATE 812510 1 8/25/0 1 
Alpha Wgd. (epm) 3 .O 2.0 
Alpha Eff. (dd) 21.1% 21.8% 

48 48 lntrument a MM: 

(dPnJ1rn2)  
Beta Bkgd. (cpm) 415 45 8 
Beta Eff. (dd) 29.8% 33.5% 

(PRW75-UP-16.01, effective 05122lOl) 
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’ I Survey Area: cc I SurveyUuit: 371005 I Building: T167/8/9 Berm I 

RCT Inst. Gross LAB 
ID # ID# (cpm) (cpm) 

5 2 16.0 4.0 
5 2 31.3 4.0 
5 2 12.7 2.0 

I I 

Survey UnitIArea Description: I 

RCT Inst. Gross LAB 
ID# ID# (cpm) (cpm) 

5 2 810 553 
5 2 397 405 
5 2 647 460 

I Tanks 167,168, & 169 secondary containments and tank pads for tanks 165,167, 168, & 169. I 

5 
5 

Total Surface Activity Data Sheet 

2 5.3 3.3 5 2 687 476 
2 12.7 2.0 5 2 704 486 

Concrete * 
6 
6 

I Concrete 
~ 

Comments: 

2 8.7 2.7 6 2 672 457 
2 14.7 2.0 6 2 684 485 

I Beta-Gamma Total Surface Activity Alpha Total Surface Activity 

6 
6 
6 

Measurements 

2 14.7 3.3 6 2 664 506 
2 16.7 3.3 6 2 73 6 449 
2 11.3 3.3 6 2 693 503 

Measurements 

6 2 16.0 6.7 6 2 765 594 

I I I I I I I 

5 2 I 16.0 I 8.0 I 5 I 2 1 847 I 576 
I 

5 I 2 I 14.0 I 4.7 I 5 I 2 I 655 I 447 
I I I I I 1 I 

5 I 2 I 10.0 I 3.3 I 5 1 ’ 2  1 752 I 63 1 

I I I I I I I 

6 2 I 27.3 I 3.3 I 6 I 2 I 655 I 459 

n I I 

7 I 1 I 37.3 I 4.2 I 7 I 1 I 482 I so0 
I I I I I I I 

7 1 I 29.3 1 4.3 I 7 I 1 I 845 I 59s 

COUNTTIME= 90 (SEC) 

m: QC m~an~rcmcnts art to bc collected with a different instrument than the original survey. Mark the Qc location number in the “SltmPlC Location” 
COlUmn. 

(PRM75-RSP-16.01. C f f t c t i V ~  05nzlol) 
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All readings fiom SAC4 & BC-4 are 2 minute counts 

COUNTTIME= 120 (SEC) 

r 

Survey Area: cc Survey Unit: 371005 Building: T167/8/9 Berm 
Survey Unit/Area Description: 

Tanks 167.168. & 169 secondary containments and tank pads for tanks 165,167,168, & 169. 

(PRO-475-RSP-16.01, effective 05/22/DI) 
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I 

NE Electra Alpha 

lnst 4-sec Audible 30-SK: Static 90-sec Direct Location. RCT 
!# ID# ID# observed? (gcpm) (dp&lo0rm2) 

'T' or "N" 

D1 3 1 Yes 14 
D2 3 1 Yes 12 
D3 3 1 Yes 24 

D4 3 1 Yes 26 

D5 3 1 Yes 20 

D6 2 1 Yes 18 
D7 2 1 Yes 24 

D8 2 1 Yes 16 
D9 3 1 Yes 4 

D10 2 I Yes 8 

D11 2 1 Yes 20 

D12 3 1 Yes 18 

D13 3 1 Yes 10 

D14 3 1 Yes 26 
02 2 1 NA NA 128 

11 2 1 NA NA 88 

m: Refer to the Instrument Data Sheet and Survey Signature Sheet for 

Survey Area: CC Survey Unit: Building: T167/8/9 Berm 
Survey Unit/Area Description: 

Tanks 167,168, & I69 secondary containments and tank pads for tanks I65,167.I68, & 169. 

NE Electra Beta 

RCT Inst. Elevated Audible 6 o - a  D i m  
ID# ID# observed? ( d p d 1 h 2  

"Y" or "N" 

instrumentation, surveyor & approval information. 

I I 

:eJults/Comrncnts: 

3% of surface area. 

scan i6.01 m2. 

(PRO-475-RSP-16.01. effective 05/22/0l) 
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Scan Method with DP6 (example) 
(Alpha) 

I Scan at 1.5"/sec I 

Continue scan Mark location 
on surfact 

.+ 

NO YES 

Continue Pause over 
scan area for 4 

seconds 

YES 

(PRO-475-RSP-16.01, effective 05RUO 1) 

1 
I audible 

NO 
YES 

1 
Continue scan 4 t._n ....... ". Collect 9 90-second direct 

mcamrcmwt in the lm* area 
around the elevated area 
(including t h ~  initial elevated 
area). Rtcord m l a  in survey 
package. 

Page 13 of 15 



APPENDIX 2 
Page 2 of 3 

Investigation Method with DP6 (example) 
(Alpha) 

%an 20 cm on each side 
around flagged area to locate 

elevated measurement. Collect 
a static Wsccond count at that 

location. 

Rccord result on investigation i fm (see Appendix 7) 

/ I -  

e=&y-&, Investigation 

(pRO475-RSP-16.01, effective 05/22/01) 
Page 14 of 15 



APPENDIX 2 
Page 3 of3 

Alpha Scan Method with DPSA or equivalent (example) 
Revision 1 

0 

Collect a 10-second static 
mcasurement at each 

location 

Z 30 cpm 
observed? 

Continue colla3 2 
additionaI10- 4 
sccondscatics , 

(pRO-475-RSP-16.01, effective 05/22/01) 

- 2 30 cprn 
observed? 

Continue scan . 
Pedom a scan of the area with 
the DP6 probe to identify the 

area of elevated activity (refer to 
DF% flowchart) 
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RADIOLOGICAL CLOSEOUT SURVEY FOR 
sutvey Area: NA Suney Unit 311005 Classification: 3 
BuiW :374 
-?"It Description: Berms far T-167, TIM, T-169 

T h l  Floor Area: NA T U  W: 536 cq. m Grid Sire: NIA 

PURVEY UNIT - MAP 1 OF 1 7 

T-168 Pd 

T-1BB ped 

ScannedAreas 
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RLCmDS Report - 371 N. Side Demolition Project 
Rocky Fiats Environmental Technology Site 
09n I /o 1 

Revision 1 

ATTACHMENT D 

Data Quality Assessment (DQA) Details 



RLClPDS Report - 371 N. Side Demolition Project 
Rocky Flats Environmental Technology Site 
0912 I IO I 

Revision 1 

DATA QUALITY ASSESSMENT (DQA) - 371 N. Side Demolition Project PDSR 

INTRODUCTION 

Data used in making management decisions for decommissioning and waste management 
must be of adequate quality to support decisions. Determination of adequate data quality 
is accomplished through the DQA. Adequate data quality for decision-making is 
required by the Kaiser-Hill Team Quality Assurance Program (K-H, 1997, $7.1.4 and 
7.2.2), as well as by the customer (DOE, RFFO; Order 414.1A, Quality Assurance, 
$4.b.(2)(b)). Regulators and the public also expect decisions and data that are technically 
and legally defensible. 

Verification and validation criteria, used for the DQA, are summarized in tabular format 
for radiological surveys in Tables D-1 and D-2. DQA checklists, by Survey Unit, for 
radiological survey data are maintained in each respective radiological Survey Package 
(taken from RSP 16.04). 

This report will be submitted to the CERCLA Administrative Record for permanent 
storage within 30 days of approval by the Regulators. All radiological data are organized 
into Survey Packages, which correlate to unique (MARSSIM) Survey Units. 

Consistent with EPA’s G-4 DQO process, the radiological survey design was optimized 
by checking actual measurement results (acquired during pre-demolition surveys) against 
model output With original estimates. Use of actual survey (result) variances in the 
MARSSIM DQO model confirms that an adequate number of  surveys were acquired. 
This DQA implements QA guidelines taken from the following MARSSIM sections: 

$4.9, Quality Control 

$8.2, Data Quality Assessment 

0 

0 

0 

$9.0, Quality Assurance & Quality Control 

Appendix E, Assessment Phase of  the Data Life Cycle 

Appendix N, Data Validation using Data Descriptors. 

SUMMARY 
The data presented in this report have been verified and validated relative to quality 
requirements and the project decisions as stated in the original DQOs; results are 
summarized in the associated tables. 
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